and Wayne County General Hospital, Eloise, Michigan 48 132 CASE PRESENTATIONS Case 1. A 62-year-old woman with diabetes was admitted because of an infected toe. Physical examination was normal except for an ulceration of the left 4th toe. Routine laboratory studies revealed only elevated blood sugar and moderate ketonuria. A roentgenogram of the toe revealed osteomyelitis. The infection improved with clindamycin therapy (300 mg IV, t:d), and the toe was amputated on the 6th day of admission. Five days after initiation of antibiotic therapy the patient developed severe diarrhea and emesis. A barium enema showed mucosal irregularity throughout the entire colon with areas of dissection of barium under pseudomembranes (Figures lA, 1B) .
CASE PRESENTATIONS Case 1. A 62-year-old woman with diabetes was admitted because of an infected toe. Physical examination was normal except for an ulceration of the left 4th toe. Routine laboratory studies revealed only elevated blood sugar and moderate ketonuria. A roentgenogram of the toe revealed osteomyelitis. The infection improved with clindamycin therapy (300 mg IV, t:d), and the toe was amputated on the 6th day of admission. Five days after initiation of antibiotic therapy the patient developed severe diarrhea and emesis. A barium enema showed mucosal irregularity throughout the entire colon with areas of dissection of barium under pseudomembranes (Figures lA, 1B) .
Sigmoidoscopy and biopsy confirmed the diagnosis of pseudomembranous colitis. The patient developed pneumonia and myocardial infarction, and died. Cuse 2 . A 59-year-old man with chronic renal failure underwent nephrectomy and resection of a previous ileal loop. Post-operatively, he developed abdominal distention and rectal bleeding after four days of treatment with clindamycin and gentamycin. Serial roentgenograms of the abdomen revealed thickening of the haustra and intramural gas in the cecum and ascending colon (Figure 2 ). Sigmoidoscopic findings con- angiogram revealed active bleeding from the proximal transverse colon (Figure 3 ) . Although pitressin was infused, the patient continued to bleed, requiring 50 units of blood. He finally underwent ileostomy and had a cardiac arrest. At autopsy, pseudomembranes involved the entire colon.
Case 3. A 32-year-old man with chronic pyelonephritis and nephrosclerosis underwent bilateral nephrectomy and renal transplantation on three occasions with rejection in each instance. He had been on long-term hemodialysis. Two weeks before death he developed abdominal tenderness, intermittent bloody diarrhea and fever. He was treated with Vancomycin, Colymycin and Ampicillin for four weeks before the onset of bloody diarrhea. A barium enema showed marked mucosal irregularity due to submucosal edema ( Figures 4A, 4B) . At autopsy pseudomembranous colitis involved the entire colon. onset of diarrhea because of chronic sinusitis. Pseudomembranes were seen at sigmoidascopy. A barium enema showed mild mucosal irregularity in the descending and sigmoid colons (Figure 5 ) , which returned to normal following an antidiarrheal regimen and Azulphidine.
including disproportionate distension of segments of the intestine, which may simulate obstruction or adynamic d e w 3 Three of our patients showed non-obstructive dilatation of bowel, with an adynamic ileus gas pattern, and of these one had intramural gas in the cecum.
Barium enema findings have been reported as being nonspecific and indistinguishable from other types of colitis.1o Stanley described a radiographic spectrum ranging from the nonspecific changes to the diagnostic findings.12
All patients in this series had abnormal radiographic findings. Barium enema showed a wide spectrum of roentgenographic features, ranging from mild, focal areas of mucosal irregularity to widespread involvement of the entire colon with multiple confluent pseudomembranes. The mucosal irregularity at barium enema is caused by plaque-like pseudomembranes studding the mucosal surface. mese vary in and appear as Oval Or rounded defects when Seen en face, mimicking pseudopolyps on air contrast
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FIGURE 5
Case 4. There is mucosal irregularity along the sigmoid colon, which could well be interpreted as mucous secretion. The colon returned to normal after seven weeks treatment.
Australasian Radiology, Vol. X X . No. I , March, 1976 studies (Figure I A ) . In profile, they have a shaggy contour, simulating ulceration (Figure  1 B) . Nonspecific haustral thickening and thumbprinting due to submucosal edema similar to that seen in other inflammatory bowel disease also occur. Multiple areas of barium dissection under the pseudomembranes and possibly even under the mucosa, in addition to extensive mucosal irregularity as seen in Case 1, are considered specific for this disease. Gas was present in the wall of the cecum in Case 2. Intramural gas is often seen in ischemic colitis. The longitudinal dissection of barium under the pseudomembranes observed in one patient has bzen reported in one other patient.; This dissection parallels the bowel lumen, probably running between the pseudomembranes and mucosa. It can be distinguished from the intramural fistulous tract, of granulomatous colitis, which shows multiple transverse fissures producing a stepladder configuration.G The roentgenographic abnormalities in regional enteritis are usually localized and segmental in distribution in contrast to the widespread colonic involvement caused by pseudomembranes.
Pseudomembranous colitis can generally be confirmed by observing pseudomembranes at sigmoidoscopy and biopsy. They appear as creamy, elevated patches of varying size, adherent to the mucosal surface. The intervening mucosa may be normal or erythematous. Ulceration is unusual but may occur in the late stage of the disease when pseudomembranes slough off. Histologically, the pseudomembranes consist of fibrin, mucous material and inflammatory cells.
It is emphasized that massive colonic bleeding from pseudomembranous colitis may not respond to the selective intra-arterial infusion of vasopressin.
SUMMARY
Four patients with pseudomembranous colitis, related to antibiotic therapy, had a wide spectrum of radiographic features. These ranged from mild, focal areas of mucosal irregularity to widespread involvement of the colon. The extensive mucosal irregularity at barium enema is caused by plaque-like elevated pseudomembranes studding the mucosal surface and aopears to be a specific radiographic finding. Dissection of barium under the pseudo-membranes and intramural gas was obszrved in these patients. Case 2 had a complicated, massive colonic bleeding, unresponsive to pitressin infusion.
Although pseudomembranous colitis is a well established pathological entity, the precise pathogenesis is still uncertain. Recently, an increasing number of patients have been describ-d with antibiotic-associated pseudomembranous colitis. ' ' l . l 
The disease is also known to occur as a complication of colonic obstruction, staphylococcal overgrowth, following abdominal surgery and in generalized debilitating diseases, such as uremia, lymphoma and leukemia.4. o . *.
We have examined four patients with pseudomembranous colitis associated with antibiotic therapy. A wide range of roentgenographic abnormalities was observed in these patients.
